1. Introduction {#sec1}
===============

Diabetic papillopathy (DP) is characterized by unilateral or bilateral optic disc swelling with no detectable etiology other than diabetes mellitus (DM). It is a self-limiting condition that usually resolves over a period of 2--10 months without significant visual sequelae.[@bib1] There is no validated treatment for DP. Serial examination is the most common management because of the benign nature of this condition.[@bib2] A few recent case reports showed that periocular corticosteroid, intravitreal corticosteroid, and intravitreal anti-vascular endothelial growth factor (VEGF) injections were effective in improving optic disc swelling and visual acuity.[@bib2], [@bib3], [@bib4], [@bib5], [@bib6]

DP is accompanied by a disc vessel change with superficial fine telangiectatic vessels, which are presumed to be dilated preexisting vessels.[@bib7] These disc vessel changes are believed to reflect the underlying mechanism of DP. In addition, these superficial telangiectatic vessels of the optic disc are clinically relevant because they can be misdiagnosed as neovascularization of the disc, which requires intensive intervention.

However, there have been no studies evaluating disc vessel changes in DP using swept-source optical coherence tomography angiography (SS-OCTA) after intervention. Herein, we present a case of DP treated with intravitreal bevacizumab injections and evaluated for disc vessel changes on SS-OCTA.

2. Case report {#sec2}
==============

A 52-year-old man was referred with a 1-week history of acute painless decreased vision in both eyes (OU). He had well-controlled hypertension but no other known medical disease. His best-corrected visual acuity (BCVA) was 20/40 in the right eye (OD) and 20/100 in the left eye (OS). The intraocular pressure was 20 mmHg OU. Anterior segment examination revealed no remarkable findings. There were no relative afferent pupillary defects (APD). Fundus examination showed swollen optic discs with superficial radially oriented telangiectatic vessels, peripapillary splinter hemorrhages, and hard exudates OU ([Fig. 1](#fig1){ref-type="fig"}A and B). Optical coherence tomography (OCT) revealed a significant increase in the retinal nerve fiber layer (RNFL) thickness OU and serous macular detachment and macular edema (ME) OS ([Fig. 1](#fig1){ref-type="fig"}C and D). Ultra-wide-field fluorescein angiography (FA) showed early hyperfluorescence of the optic disc and microaneurysms OU ([Fig. 1](#fig1){ref-type="fig"}E and F).Fig. 1Fundus photography revealed a swollen optic disc, splinter hemorrhages, and superficial dilated vessels over the optic disc in both eyes (OU) (A, B) Optical coherence tomography revealed a significant increase in retinal nerve fiber layer thickness OU (C, D) and serous macular detachment and macular edema in the left eye (D) Ultra-wide-field fluorescein angiography showed early hyperfluorescence as fluorescein leaks from the disc vessels and microaneurysms OU (E, F). The first column (A, C, E) corresponds to the right eye and the second column (B, D, F) to the left.Fig. 1

Optic disc-centered 3 × 3-mm SS-OCTA (PLEX Elite 9000; Carl Zeiss Meditec, Inc., Dublin, CA, USA) scans were acquired to evaluate disc vessel changes. B-scan image displayed blood flow signals in the thickened RNFL of the optic disc OU ([Fig. 2](#fig2){ref-type="fig"}C and D). There were no blood flow signals above the vitreoretinal interface (vitreoretinal interface \[VRI\], blue dashed line). A superficial RNFL slab was manually demarcated between VRI and the large disc vessels (white dashed lines in [Fig. 2](#fig2){ref-type="fig"}C and D), which displayed radially oriented telangiectatic vessels OU ([Fig. 2](#fig2){ref-type="fig"}E and F). The VRI slab image depicted no signal flow ([Fig. 2](#fig2){ref-type="fig"}G and H). The whole retina en face image did not show distortion or obscuration of the large vessels ([Fig. 2](#fig2){ref-type="fig"}I and J). Humphrey central 30-2 visual field examination showed normal findings OD and mild depression OS. Pattern visual evoked potential showed normal findings OU.Fig. 2Magnified images of the optic disc (A, B). The swept-source optical coherence tomography angiography B-scan image displayed blood flow signals in the thickened retinal nerve fiber layer (RNFL) of the optic disc but no flow signals above the vitreoretinal interface (VRI, blue dashed line) in either eye (C, D). Superficial RNFL slab (between blue and white dashed lines in C and D) images show radially oriented telangiectatic vessels in both eyes (E, F). VRI slab images depicted no signal flow in either eye (G, H). The whole retina en face image did not show distortion or obscuration of the large vessels (I, J). The first column (A, C, E, G, I) corresponds to the right eye and the second column (B, D, F, H, J) to the left. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)Fig. 2

His blood pressure was 133/86 mmHg. Clinical neurologic examinations, including brain magnetic resonance imaging, were unremarkable. Laboratory tests, including work-ups for inflammation, infection, and connective tissue disease, showed no abnormalities other than elevated blood glucose level and glycated hemoglobin. This patient was newly diagnosed with DM, DP OU, diabetic retinopathy OU, and diabetic ME (DME) OS.

We administered an intravitreal injection of bevacizumab (Avastin; Genentech Inc., San Francisco, CA; 1.25 mg/0.05 mL) OS for DME. After 2 weeks, BCVA improved to 20/50 OS. The disc swelling, radially oriented telangiectatic vessels, and peripapillary splinter hemorrhages decreased OS ([Fig. 3](#fig3){ref-type="fig"}B). The OCT image showed decreased subretinal fluid and macular edema OS. The superficial RNFL slab image also depicted decreased radially oriented telangiectatic vessels OS ([Fig. 3](#fig3){ref-type="fig"}D). However, BCVA, optic disc configuration, and SS-OCTA findings showed no interval changes OD ([Fig. 3](#fig3){ref-type="fig"}A and C).Fig. 3Two weeks after the intravitreal bevacizumab injection in the left eye (OS), the right eye (OD) showed no interval changes (A, C). The left eye showed decreased disc swelling, radially oriented telangiectatic vessels, and peripapillary splinter hemorrhages (B) and decreased radially oriented telangiectatic vessels in the superficial retinal nerve fiber layer (RNFL) slab (D). Two weeks after the intravitreal bevacizumab injection OD (4 weeks after the injection OS), radially oriented telangiectatic vessels and peripapillary splinter hemorrhages had decreased OU (E, F). The radially oriented telangiectatic vessels in the superficial RNFL slab had also decreased OU (G, H). The first column (A, C, E, G) corresponds to the right eye and the second column (B, D, F, H) to the left.Fig. 3

Since the patient experienced improved BCVA OS after the intravitreal bevacizumab injection, he wanted an intravitreal bevacizumab injection OD. After obtaining written informed consent following an extensive discussion of the risks, benefits, and alternatives to off-label use of the intravitreal bevacizumab injection for DP, we administered an intravitreal injection of bevacizumab (1.25 mg/0.05 mL) OD. After 2 weeks, BCVA improved to 20/33 OD, but remained constant OS. The disc swelling, radially oriented telangiectatic vessels, and peripapillary splinter hemorrhages decreased OU ([Fig. 3](#fig3){ref-type="fig"}E and F). The superficial RNFL slab also depicted decreased radially oriented telangiectatic vessels OU ([Fig. 3](#fig3){ref-type="fig"}G and H). No further follow-ups were possible for this patient.

3. Discussion {#sec3}
=============

The exact pathogenesis of DP is not clearly understood. Some researchers suggest that DP is a mild and reversible form of non-arteritic anterior ischemic optic neuropathy (NA-AION) with ischemic pathophysiology.[@bib8] In contrast, the theory that DP is a disease entity unto itself was supported based on the distinct clinical characteristics of DP from NA-AION, such as a younger age of onset, insidious onset, lack of APDs, and lack of permanent sequelae.[@bib9] In addition, different FA findings of DP from NA-AION, including diffuse hyperfluorescence with hyperpermeability, support the argument that the pathophysiology of DP differs that of NA-AION.[@bib1]^,^[@bib9]

However, many researchers agree that vasculopathy, which is the underlying mechanism of diabetic retinopathy and DME, can also occur in the optic nerve capillaries.[@bib10] This optic nerve capillary vasculopathy can cause disc telangiectasias and optic disc vasostatic perfusion deficiency, which may cause disc edema and toxicity to the optic disc, namely DP.[@bib10], [@bib11], [@bib12] Upregulation and pathologic changes associated with the action of several inflammatory and vasogenic mediators are responsible for the vasculopathy of diabetic retinopathy, DME, and DP.[@bib13] The role of inflammatory and vasogenic mediators in the pathogenesis of DP, such as increased vascular permeability, vasogenic disc edema, and disc vessel changes, can explain the effect of corticosteroids and anti-VEGF agents in resolving the edema and superficial fine telangiectatic vessels of the optic disc.[@bib14]

Optic disc swelling can create artifacts that prevent an adequate assessment of the optic disc vasculature. Fard et al. showed OCTA images of the various causes of optic disc swelling.[@bib15] Visual continuity along the length of the major vessels decreased since the large vessels were obscured in papilledema. In contrast, the large vessels were clearly visualized in NA-ION and optic neuritis. In the present study, DP did not show distortion or obscuration of the large vessels, suggesting that disc swelling in DP creates fewer artifacts to hinder the assessment of the disc vasculature.

This is the first report of the evaluation of disc vessel changes of DP after intervention with SS-OCTA. OCTA offers several advantages over FA in that it is non-invasive, faster, and allows better visualization and quantitative measurements of the microvasculature. OCTA is suitable for the evaluation of disc vessel changes of DP because leakage from the telangiectatic vessels can obscure the vascular details of these pathologic vessels on FA. In addition, SS-OCTA uses a longer wavelength, offering better detection of signals from the deeper layers, such as the optic disc.[@bib16] In the present patient, the intravitreal bevacizumab injection improved BCVA, decreased disc swelling, and radially oriented telangiectatic vessels of the optic disc. Fundoscopy and SS-OCTA clearly showed evolution of disc vessel changes and resolution of venous engorgement with radially oriented disc telangiectasias.

4. Conclusion {#sec4}
=============

This case showed that anti-VEGF agents (such as bevacizumab) are a useful treatment option for DP as they resolve underlying optic nerve capillary vasculopathy. SS-OCTA clearly depicted resolved superficial telangiectatic vessels of the optic disc. However, further research including larger samples is warranted to confirm our findings.
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